Abstract: Neural microprobes represent an important component of neural prosthetic systems
Introduction
3) the device to be controlled. In this paper, we focus on recording platforms composed of multiple 36 probes implanted in the brain. These platforms must be biocompatible, designed to minimize the 37 short term and long term trauma inflicted during and after insertion. The probes must also be long 38 enough to reach variable depths. Thus, probes must be made durable without increasing their width.
39
Implantable probe arrays have traditionally been metal microprobes [3] [4] [5] . However, these have been
40
recently supplanted by silicon probes [6] [7] [8] [9] [10] [11] [12] . Implanting probes into the brain elicits a tissue response cannot penetrate neural tissue. Devices to assist implantation have been tested but may still cause 48 neural damage during insertion and can only be used for surface arrays [16, 17] .
49
We previously researched methods to develop implantable arrays made from silicon that can 50 record signals from areas that are 6.5mm beneath the brain [18, 19] 
92
In order to investigate the mechanical strength of the probe, a Finite Element Method (FEM)
93
model of the probe was generated and simulated with the MEMS module in COMSOL Multiphysics.
94
The properties of the silicon used to manufacture the probes were entered into COMSOL. The model Table 1 127 summarizes all the simulations conducted for the three cases for porous and non-porous probes.
128
Using the induced stress and the location of application (area of the tip of the probe is 50 µm by 10 129 µm) the maximum forces endured by the probe can be calculated. 
147
The microfabrication process for the non-porous probe array has been described in detail in our 148 previous publication [19] . In the current work, the microfabrication process follows similar steps at 149 the beginning to form the probe array structure. During the end of the process, we perform additional
150
processing to obtain porous probes. In brief, the microfabrication process begins with dicing a 50 µm 
157
and bonding pads as illustrated in Figure 7 (b). The silicon substrate was then patterned using 158 photolithography and etched using isotropic xenon difluoride (XeF2) dry etching system to form the 159 probe structures as illustrated in Figure 7 (c). The photoresist mask used in the previous step is 160 removed and the silicon probe array is exposed etched using isotropic XeF2 dry etching system to 161 form porous surfaces on the probe array. The formation of porous silicon using XeF2 dry etching 162 system is described in our previous publications [33] [34] [35] . 
190
The recording probe impedance is critical in the design of neural probes and is dominated by 
199

Testing and Results
200
The developed neural probe was tested in the barrel cortex of a rat. All procedures were 
207
The dura of the rat was not dissected prior to silicon probe insertion. A thin silver wire was placed
208
under the skin and attached to a screw in the skull for use as an additional ground. The rat was given 209 pain, anti-inflammatory and antibiotic medication as directed by our protocol and the McGill 210 veterinarian. The rat was allowed to recover for at least 1 week before recordings were performed.
211
Spiking activity was recorded using a multi-channel acquisition processor (MAP, Plexon Inc., 
226
The goal of the work reported here is to prove the functionality of the developed neural probe in 227 accurately recording neural activity. We described a novel methodology to fabricate elongated multi- 
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